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1
Introduction
In RAN2#94 and RAN2#95, the concatenation and segmentation function were discussed in NR section. In RAN2#95, an email discussion [95#26] was scheduled[1][2], and the purpose of the discussion was: 
· Identify the impacts of concatenation at RLC compared to concatenation at MAC. Impacts considered should at least look at real time processing impacts and overhead. Impacts should at least be analyzed based on the baseline LTE MAC and RLC headers.
As can be seen above, real time processing is an important issue requiring close attention. Besides what is going to be discussed in the email discussion, we intend to further discuss the construction of RLC PDU and provide analysis from another point of view to reduce processing time. In this contribution, we first review the construction of RLC PDU in LTE, and then introduce the pre-construction procedure in NR.

2
Discussion
2.1 

Construction of RLC PDU in LTE

In LTE, for uplink transmission, UE MAC should first obtain UL grant and decide the size of RLC PDU of each logic channel based on logical channel prioritization before the RLC PDU can be constructed in RLC accordingly. Detailed procedure is illustrated below:
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Figure 1 Procedure of MAC PDU sending in LTE (UE side)
From Figure 1 we can see the procedure of sending MAC PDU in UE includes:

· After data arrival, UE reports BSR

· UE receives UL grant and performs logical channel prioritization
· RLC constructs RLC PDU according to the allocated resource 

· MAC multiplexes RLC PDUs into one MAC PDU and sends it 

In the above procedure, until MAC finishes allocating received resource to each logical channel, RLC can’t begin to construct the RLC PDU, which contributes part of latency to the whole procedure.

2.2 

Pre-construction of RLC PDU 

2.2.1 Semi-static size of RLC PDU 
Before the construction of RLC PDU, the RLC entity needs first to know the target size of the RLC PDU. In LTE, the target size is determined by the MAC through logical channel prioritization and this procedure introduces latency. 
To enable pre-construction, a pre-determined target PDU size is needed, i.e. a set of semi-static RLC PDU size shall be introduced for radio bearers configured with pre-construction. Based on the semi-static size, the RLC begins to construct the RLC PDUs upon data arrival and UE constructs MAC PDU as soon as it receives UL grant. When deciding the semi-static size of RLC PDU, the following factors need to be considered:

· Radio conditions, i.e., the eNB configures the RLC PDU size per bearer to adapt to the radio link quality.

· System load, i.e., the eNB configures the RLC PDU size per bearer based on the overall load. 
· Service characteristic，i.e., the UE determines or the eNB configures the semi-static RLC PDU size per bearer according to the service type.
With these factors considered, the RLC PDU size is fixed and pre-construction is enabled.
Proposal 1: Semi-static RLC PDU sizes may be introduced to perform pre-construction of PLC PDU.
2.2.2 Logical channel based UL grant
In LTE，BSR is triggered based on logical channel group and eNB allocates UL grant according to the BSR. Therefore UL grant is also based on logical channel group for UE and the eNB cannot know how much resource a specific logical channel will get. 
When pre-construction is configured per bearer, the semi-static size of RLC PDU is also configured per bearer. In this case, if still LCG based UL grant is used, after the logical channel prioritization, the allocated resource to RLC configured with pre-construction may not be fitted to the semi-static size of RLC PDU. This will cause extra latency as further segmentation or padding may be needed.
Therefore, to better match UL grant with the semi-static size of RLC PDU, smaller granularity i.e. logical channel or radio bearer based UL grant is necessary. Furthermore, in order for the eNB to allocate logical channel based UL grant, the UE should report BSR per logical channel or per bearer when pre-construction is configured. 

Proposal 2: Logical channel based UL grant may be introduced to support pre-construction of RLC PDU.
2.2.3 Benefits of pre-construction
Pre-construction of RLC PDU reduces the processing time in generating transport block. Figure 2 shows the comparison between Legacy procedure and the pre-construction based procedure in aspect of processing time.
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Figure 2 Comparison between LTE procedure and pre-construction based procedure
As can be seen, after the introduction of pre-construction of RLC PDU, the processing of RLC PDU construction can be parallel with resource scheduling. Therefore after MAC receives UL grant from the eNB, the RLC can directly send pre-constructed RLC PDUs for MAC PDU construction. 
Proposal 3: Pre-construction of RLC PDU may be introduced in NR to accelerate MAC PDU generation.
3
Conclusion and Proposal
Based on the discussion we have the following proposals:
Proposal 1: Semi-static RLC PDU sizes may be introduced to perform pre-construction of PLC PDU.
Proposal 2: Logical channel based UL grant may be introduced to support pre-construction of RLC PDU.
Proposal 3: Pre-construction of RLC PDU may be introduced in NR to accelerate MAC PDU generation.
4
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